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( Bearings refer to the true Meridian .) 

Introduction. 

In the late summer of 1899, Mr. Huntingdon Adams, of the class of 
1901 at Harvard, paid a flying visit to the coast of northern Labrador. 
He was so impressed with the beauty of the fiords and mountains of the 
country that he conceived the idea of organizing a party which should 
spend the following season exploring in the same region, with intent to 
bring back more definite information regarding its general geography 
than had yet been obtained. With the advice and aid of Prof. E. B. 
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Belabarre of Brown University, the scheme was successfully carried out, 
and a most profitable and enjoyable summer spent by those who par- 
ticipated in the expedition. The party also included Messrs. II. B. 
Bigelow, L. B. MeUorniek, and II. \V. Palmer, undergraduates of Har- 
vard, 1 was asked to accompany them and record any geological obser- 
vations that might be possible on a trip of the kind proposed. Bather 
more was accomplished in this direction than was hoped for at the 
outset, and the results are believed to be of sufficient interest to war- 
rant some degree of detail in their recital. The following pages are 
intended to afford a brief treatment of the more important problems 
met with during the summer; some of these have found solution, others 
will, it is hoped, be more clearly defined for future visitors to a little 
known shore. 

The equipment of the expedition was quite modest but sufficed for 
most needs, excepting that for rapidity of travel. The vessel selected 
for the journey was the “Brave,” a forty-ton fishing schooner, just re- 
built and specially fitted up to be the summer home of the party and 
of the four seamen employed to take the larger share of the navigation 
required. Thoroughly staunch and clean, and commanded by a skip- 
per of unusually wide experience and close knowledge of the thousand 
dangers of this coast, the craft was found to be both safe and comfor- 
table. The instrumental outfit included five aneroid barometers ; two 
ordinary thermometers; a corrected thermometer lent by the Superin- 
tendent of the United States Coast Survey, from whom there were also 
obtained two sets of salinometers and a hydrometer cup ; four Negretti- 
Zambra deep-sea thermometers, and five hundred fathoms of piano-wire, 
lent by Mr. Alexander Agassiz ; a sextant, lent by Brown University ; and 
a prismatic compass. The tools in trade of a botanist, an ornithologist, 
and a geologist, were likewise represented on board. Professor Dela- 
barre worked assiduously on the flowering plants encountered on the 
route, and collected freely from the cryptogamic vegetation which is so 
striking a feature of the coast. Mr. Bigelow’s former experience enabled 
him to seize quickly the peculiar ornithological features of the coast, and 
he has added several species new to its list of birds. 1 The writer, 
though chiefly occupied with the general geology ashore, spent some 
time in a limited study of the hydrography of the Labrador Current. 
Before proceeding to the discussion of results, it will be well to give a 
brief account of the itinerary. By so doing, the conditions under which 
the observations were carried on may be most easily understood. 

1 Cf. Auk, 1002, xxvii. PP . 24-01. 
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Itinerary of the Cruise. 

On June 25th the “Brave” weighed anchor at St. John’s, Newfound- 
land, and sped rapidly northward with a fair wind to about Lat. 49° 20' 
north. The next day a strengthening gale decided our captain to run 
for shelter at Greenspond. Compelled to remain there until July 2d, 
we had leisure to examine the hummocky islands of Lauren tian porphy- 
ritic granite and to study the hard conditions of life in a town of New- 
foundland fisher-folk. We came to a full understanding of the fact that 
the dangerous sea more readily gives them livelihood than the soilless 
ledges which need imported earth before they yield a useful vegetable. 
A quick run without incident, save a halt at Change Island, brought us 
to Cape Bauld at noon on July 4th. Here we were destined to disap- 
pointment in the hope that the Straits of Belle Isle might be crossed 
and “ the Labrador ” attained without delay. The northern half of the 
strait was found to be impassable on account of a broad stream of pan- 
ice ; the “ Brave ” beat back and anchored at nightfall in Ivirpon Harbor 
which lies in the “ tickle east of Ivirpon Island. 

The next day, from a hill north of the harbor, we had a remarkably 
striking view of drift-ice streaming west-southwest into the strait and 
southward past Belle Isle along the east coast of Newfoundland. The 
Labrador current was a vivid reality to us as we watched the truly 
majestic procession of these dazzling migrants from a polar sea. That 
day closed with no indication that our snug harbor would be threatened 
with an invasion, but we came on deck the next morning to find our- 
selves in an Arctic landscape. The schooner was firmly wedged in 
among the heavy pans of ice which during the night had quietly drifted 
into the “ tickle ” under the impulse of north wind and flood current. 
The unusual thickness and quantity of the ice, coupled with the steady 
character of the north or “ up ” wind, caused our detention in this har- 
bor until the morning of the 1 3th. These seven days were spent among 
the picturesque hills and valleys in the vicinity and among the exqui- 
sitely tinted ice-floes. Among the sedimentary rocks which compose 
Ivirpon Island, Jacques Cartier Island, and the mainland roundabout, 
an interesting boulder basalt, with pillow structure, was discovered. It 
is hoped that a description of this typical occurrence will be given on 
another occasion. 

Along with more than a hundred other schooners from the many 
anchorages of this indented coast, the passage of the straits was finally 
made. Not the least memorable scene of the summer was this bril- 
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liantly sunlit expanse of water covered with the great fleet and with a 
long train of icebergs, two of which were probably the loftiest seen 
during the cruise. 

Headed by the wind, immersed in thick fog, and trapped once more 
bv ice-floes, we lay at anchor in Assizes Harbor on the north side of the 
straits until the 17th, when we escaped again and ran sixty-five miles to 
Seal Island. Three days’ delay by ice and head winds here, and three 
more at West Bay Head on the south side of Hamilton Inlet, completed 
the first month of the cruise and evoked many remarks from our skipper 
on the extraordinary difficulty of “ getting down ” the coast this season. 
The failure of westerly and southerly winds and the massive character of 
the drift-ice so late in the summer were alike unparalleled in his thirty 
years’ experience on this coast. 

“ The extraordinary smoothness of the sea covered by drift-ice, even when 
the pans are widely spaced, is truly astonishing to one making his first voyage 
in such waters. Ilis sailing ship may be favored with a fresh breeze and yet 
the ocean surface be quite level, save for the minute rippling characteristic of a 
small pond ruffled by a summer breeze ; ground-swell does not exist. It is a 
matter of common knowledge among the fishermen of the Atlantic Labrador 
coast that the Labrador current, or ‘ tide/ as they invariably express it, often 
shows high velocity, although its surface, for. a length of a thousand miles and 
a breadth variable but at times as much as three hundred miles, is covered 
with loose pan-ice. At such times, the wind is, or has just been, strong and 
from a northerly quarter. We are justified in believing that the pans act as 
the sails which, in ice-free waters, are represented by wind-waves. Floes and 
pans project above the surface from one to twenty feet or more. They may be 
expected to exert a coercive force on the film of relatively fresh water derived 
from the melting of the ice in contact with the heavier salt water beneath. 
According with the behavior of such ‘ dead water/ as described by Nansen and 
others, the light surface layer will tend to move en masse and in the direction 
of common pull exercised by the wind-driven masses of ice. By reason of 
friction the motion will be communicated to lower layers of the sea. This 
cause of surface currents is of importance to the theory of movement of those 
polar waters which, for several months after the winter ice begins to break up, 
are free from larger wind-waves. Deprived of its chief sails, the Labrador cur- 
rent, alwa} T s sensitive to wind conditions and at times subject to temporary 
reversal with contrary winds, yet preserves and perhaps exceeds during the 
period of ice-drift, the average velocity of current-flow for the year.” 1 

On the 24th, the mouth of Hamilton Inlet w'as crossed. Ice afforded 
little trouble henceforth, but head winds prevailed ; so that, at frequent 



1 Science, Nov., 1900, vol. 12, p. 688. 
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intervals, we were compelled to drop anchor and wait for the short-lived 
favorable winds on which our progress against the south-flowing current 
depended. The longest run made between the straits and Hebron, a 
distance of eight hundred miles, was only fifty-three miles in length. 
Twenty-two halts of greater or less duration were made on this part 
of the journey. Nachvak Bay, eleven hundred miles from St. John’s, 
and the objective point of the expedition, was not reached uutil August 
21st. Thus but a small portion of the summer remained for the explo- 
ration of the high mountains in the north. At the end of two weeks we 
were forced to weigh anchor and begin our homeward journey. 

Disappointing as our rate of progress was in this one respect, there 
yet remained the advantage that, with so many opportunities to land in 
southern Labrador, we were able to sample, wdth fair continuity, the geol- 
ogy of a coast-line which is in every part in need of investigation. In fact, 
some of the most interesting problems of the summer would have been 
necessarily left untouched, if our early ambition to make a rapid north- 
ward run had been satisfied. The return to St. John’s was accomplished 
in four weeks, during which time, several gaps in the required series of 
observations were filled up. We dropped anchor for the last time in the 
early morning of Oct. 3d, having been out a few hours less than a hun- 
dred days. In that period, we had been thirty-nine days at anchor against 
our will, but there was, at each detention, always the consolation of an 
opportunity to get a view, however hurried, of a region full of novelty 
and at times no less interesting than the goal of our endeavor, the 
Torngats of the north. At the same time, it is clear that nothing 
more than a reconnaissance could be made at any of the anchorages. 



Observations on Topography and Bed-rock Geology. 

The general form and composition of the old-mountain plateau of 
Labrador have already been admirably treated by Packard, 1 Bell, and 
Low, and by the writer of the article “ Labrador” in the Encyclopaedia 
Britannica. These and earlier writers agree that the northeastern coast 
of the peninsula marks the edge of the great Archaean shield of North 
America; and, further, that, if exception be made of the “Domino 
quartzite,” the Ramah slates, and certain occurrences of sedimentary 
rocks in Nachvak Bay, the bed-rock of the coastal belt is throughout 

1 A bibliography relating to works on Labrador is published in “ The Labrador 
Coast ” by A. S. Packard, Jr. New York and London, 1891. 
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crystalline. Gneisses, intrusive granites, syenites, gabbros, and traps 
prevail from the Straits to Cape Chidley. 

The results of last summer confirm this general view, but it was found 
that sedimentary formations not heretofore described appear in great 
development on the shield border. At Pomiadluk Point, at Aillik Bay 
and in the Mugford region, as well as in the long stretch from Saeglek 
Bay to Hamah, the crystallines form the foundation to stratified series 
of very diverse character. These merit particular notice in a sketch, 
however brief, of the general geology of the coast. The extrusive lavas 
of the Mugford series, the intrusive traps which occur in astonishing 
profusion in the 700-mile belt, and the gabbros of Paul’s Island and 
vicinity will also claim attention. It will be shown that a correlation 
of the strike-directions of schists and sediments indicate in the coastal 
border a decided X.W.-S.E. trend which corresponds rather closely with 
the average trend of the shore-line. Finally such observations as have 
been made on the topography and physiography will be described in 
connection with the bed-rock geology. 

From tiie Straits of Belle Isle to Paul’s Island. 

General Topography. — As far north as Cape Mugford, over five 
hundred miles from the Straits, the edge of the plateau is in plan 
extremely ragged. Numerous fiords, ria-like bays and a vast archi- 
pelago of outlying islands or skerries form a coastal fringe. The simi- 
larity of landscape is so great that Forbes’s description of the coast of 
Norway on the route from Trondhjem to Bergen may be repeated for 
this portion of Labrador. A series of inlets penetrates “ in all directions 
a low, bare, rocky land, partly island, partly continent, nowhere rising 
but to a very small height above the sea, and so monotonous in charac- 
ter, and destitute of long reaches, or natural landmarks, as to seem to 
require an almost superhuman instinct for its pilotage.” 1 

The contours of the islands are repeated in the hills of the low 
plateau of the mainland ; the inlets, sounds, and narrow channels among 
the islands (the “ tickles” of the fishermen) represent the submerged 
equivalents of the valleys on the mainland. From any command- 
ing hill on island or mainland, the eye ranges far and w T ide over a 
surface showing everywhere the evidence of universal and profound 
glaciation. Unobscured by forest, soil, or thick drift, and singularly ex- 
panded because of the crystalline clearness of the atmosphere, the view' 

1 J. D. Forbes, Norway and its Glaciers, Edinburgh, 1853, p. 104. 
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typifies that which may be had in the Laurentian Highlands of Canada 
or in the Archaean of the Scottish Highlands. It is a great wilderness 
of innumerable rounded, ice-worn hummocks generally gueissic in com- 
position. Among the roches moatonnees lie equally countless ponds and 
bogs connected by the small streams of a most disordered drainage. 

In sheltered places and at the higher altitudes the snow lies through- 
out the year. On Pomiadluk Point, two ravines, running from about the 
four hundred-foot contour to the eight hundred-foot, a distance of four 
hundred yards in each case, were found to be occupied with snow to a 
depth of from fifty to seventy-five feet. Typical transverse crevasses 
ten to twenty feet in depth and yawning widely at their months indi- 
cated by their attitude and down-stream curvature that the snow was 
moving, glacier-like, down the slope. No blue ice was seen, but it is 
possible that such existed in the deeper parts. Though many such 
banks were found on the coast, especially on the higher mountains of 
the north, none of them so closely approximated a true glacier in look 
as these on Pomiadluk Point. 

The existence of the coastal fringe suggests at once that the plateau 
has been drowned by recent subsidence. Yet, in view of the evidence 
derived from the study of hanging valleys and fiords in Norway, Alaska, 
and elsewhere, it is open to question whether the same glacial erosion 
which has so conspicuously moulded the mainland may not be as well re- 
sponsible for the depressions on the plateau-border now occupied by salt- 
water. In other words, the differential erosion of an ice-sheet extending 
out beyond the island-zone may have excavated these depressions which 
would permit of the entrance of the sea when the ice had left the coun- 
try. It is significant that where, on this coast, north of Hebron, glacial 
erosion was confined to the main valleys, the fiords corresponding to the 
latter are magnificently developed but the islands largely fail. The 
sounds and tickles do not now present the systematic relations of 
drowned river-valleys ; such irregularity as is known to characterize the 
erosive activity of valley glaciers is without doubt represented beneath 
an ice-cap and might leave just such channels below sealevel as a 
memorial of that fact. It cannot yet be asserted that differential .glacial 
erosion has contributed more to the present outline of the Labrador coast 
than simple drowning, but it has certainly affected the original pre- 
glacial form of the plateau to a great extent. In any case, it is import- 
ant to recognize in a systematic discussion of shore-lines, a type wherein 
glacial erosion, independently of crustal movement, may produce an island- 
zone similar to that of a “ drowned coast.” 



